SUMMARY: Dengue viruses were isolated in a mosquito cell clone, C6/36, and their serotypes were identified by the immune adherence hemagglutination (IAHA) test. Even when viruses were not cytopathogenic, the IAHA test detected virus growth in the cells.
Dengue viruses are among the most difficult of the flaviviruses to isolate and identify. Recently, Tesh (1979) reported an improved method: isolation by the use of mosquito cell cultures (C6/36 or AP-61), confirmation of virus growth by immunofluorescent staining, and serotyping by complement fixation (CF). We describe here a simpler method which does not require fluorescent staining, and relies on immune adherence hemagglutination (IAHA) in place of CF. IAHA has an advantage over CF in that it is more sensitive than CF to detect virus antigens (Ito and Tagaya, 1966) .
In 1979, we isolated eight cytopathogenic agents in C6/36 cells from sera of 69 patients who were admitted to a hospital in Bangkok with the diagnosis of dengue hemorrhagic fever (Table I ). These strains were subjected to IAHA checkerboard titrations with hyperimmune mouse ascitic fluids to reference viruses of the four dengue serotypes, and the serotype of each strain was determined by comparing the IAHA reaction patterns of each virus with those of the reference viruses (see Fig. 1 in Inouye et al., 1980) . All the strains were identified as dengue type 2; IAHA antigen titers of the unconcentrated culture fluids determined with the type 2 antiserum were about 1:100. The reason why virus strains of other serotypes were not isolated at all could be that type 2 virus strains are generally more cytopathogenic than those of other serotypes (Rosen, unpublished data). Next, we tested the possibility of isolating and identifying dengue viruses which grow in 06/36 cells without causing cytopathic effect (CPE). As indicators of viral growth in the cells, the IAHA technique was also used according to the scheme as shown in Fig. 1 . We inoculated to C6/36 cells the homogenates of dengue virus-infected mosquitoes, which were kindly supplied by Dr. L. Rosen, Research Corporation of the University of Hawaii, Honolulu, U.S.A. Virus was recovered from nine out of 12 tested samples by the 3rd passage in C6/36 cells (Table II) . Although none of the recovered viruses caused clear-cut CPE, IAHA antigen titers of the culture fluids ranged from 1:8 to 1:32 when tested with the combined dengue antisera. By checkerboard titrations conducted individually with the four reference antisera, the serotype of each strain was determined as shown in Table II . The results of serotyping completely agreed with those by Dr. L. Rosen on the original samples.
The mosquito cell clone, C6/36 (Igarashi, 1978) , has already been used for isolation of dengue viruses (Tesh, 1979; Fukunaga et al., 1980) . Handling of this cell clone is easy; the cells grow faster than vertebrate cells, and can be easily detached from the glass surface by pipetting without trypsinization. If the IAHA technique is combined with the use of C6/36 cells, confirmation of virus isolation in the cells can be carried out at laboratories not equipped with facilities for the immunofluorescent technique. The CF test could not be substituted for this purpose, since it is less sensitive for detection of dengue antigens. This combination would be especially useful for dealing with a large number of samples in the epidemiological studies of dengue hemorrhagic fever in Southeast Asia.
